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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet 
recording head, its manufacturing method and an ink-jet 
recorder whereby highly reliable piezoelectric elements 
are provided, and ink discharge characteristics and 
stability are improved. 

SOLUTION: The ink-jet recording head is provided with 
a channel formation substrate 10 comprising a silicon 
single crystal substrate where pressure generation 
chambers 12 communicating with nozzle openings 21 are 
defined, and piezoelectric elements 300 each comprised 
of a lower electrode 60, a piezoelectric layer 70 and an 
upper electrode 80 via a diaphragm 50 set to the side of 
one face of the channel formation substrate 10. A wide 
part 15 having a large breadth over a longitudinal 
direction is set to the side of the diaphragm of the 
pressure generation chamber 12. Groove parts 16 are 
formed over the longitudinal direction of the wide part 1 5 
to both sides in a breadth direction of the wide part 15 
of the channel formation substrate 10. Moreover, an 
etching stop layer 1 10 is set for regulating etching in the breadth direction of the pressure 
generation chamber 12 by defining a side face in the breadth direction of the wide part 15 inside 
the groove part 1 6. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

v LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The passage formation substrate which consists of a silicon single crystal substrate 
with which the pressure generating room which is open for free passage to a nozzle orifice was 
formed, In the ink jet type recording head possessing the piezoelectric device of this passage 
formation substrate which is from a bottom electrode, a piezo electric crystal layer, and a top 
electrode on a field side through a diaphragm on the other hand While covering a longitudinal 
direction, preparing width~of-face Hirobe with wide width of face in said diaphragm side of said 
pressure generating room, covering the crosswise both sides of said width-of-face Hirobe of said 
passage formation substrate at the longitudinal direction of the width-of-face Hirobe concerned 
and having a slot The ink jet type recording head characterized by preparing the etching stop 
layer which forms the crosswise side face of said width-of-face Hirobe in this slot, and regulates 
etching of the cross direction of said pressure generating room. 

[Claim 2] The ink jet type recording head characterized by said etching stop layer having 
insulation in claim 1. 

[Claim 3] The ink jet type recording head characterized by forming said etching stop layer with 
the same ingredient as said some of diaphragms in claim 1 or 2. 

[Claim 4] The ink jet type recording head characterized by setting they being [ any of claims 1- 

3 ], and said etching stop layer consisting of silicon oxide. 

[Claim 5] The ink jet type recording head characterized by setting they being [ any of claims 1- 

4 ], and the thickness of said etching stop layer being narrower than twice, and forming the width 
of face of said slot. 

[Claim 6] The Inkjet type recording head which sets they to be [ any of claims 1-5 ], and is 
characterized by the thing of said pressure generating room for which said diaphragm side is 
formed of anisotropy dry etching at least. 

[Claim 7] The ink jet type recording device characterized by providing which ink jet type 
recording head of claims 1-6. 

[Claim 8] The passage formation substrate which consists of a silicon single crystal substrate 
with which the pressure generating room which is open for free passage to a nozzle orifice is 
formed, In the manufacture approach of an ink jet type recording head of having the piezoelectric 
device which consists of the bottom electrode which consists of a thin film of this passage 
formation substrate formed in the field side by membrane formation and the lithography method 
through the diaphragm on the other hand, a piezo electric crystal layer, and a top electrode The 
process which covers a longitudinal direction and forms a slot in the crosswise both sides of the 
field where said pressure generating room is formed in a field on the other hand of said passage 
formation substrate, The process which forms the etching stop layer which regulates etching of 
said passage formation substrate in this slot, Said diaphragm is minded in the one direction of 
said passage formation substrate. Said bottom electrode, a piezo electric crystal layer, and a top 
electrode one by one A laminating and the process which carries out patterning and forms said 
piezoelectric device, The manufacture approach of the ink jet type recording head characterized 
by having the process of said passage formation substrate which removes until said etching stop 
layer exposes said diaphragm side by anisotropy dry etching at least, and forms said pressure 
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" generating room. 

[Claim 9] The manufacture approach of the ink jet type recording head characterized by forming 
said pressure generating room by performing anisotropy dry etching in claim 8 at the process 
which forms said pressure generating room after carrying out anisotropy wet etching of said 
passage formation substrate. 

* [Claim 10] The manufacture approach of the ink jet type recording head characterized by said 
etching stop layer having insulation in claim 8 or 9. 

[Claim 11] The manufacture approach of the ink jet type recording head characterized by 
forming said etching stop layer with the same ingredient as said some of diaphragms in claims 8- 

[Claim 1 2] The manufacture approach of the ink jet type recording head characterized by setting 
they being [ any of claims 8-1 1 ], and said etching stop layer consisting of silicon oxide. 
[Claim 13] The manufacture approach of the ink jet type recording head characterized by setting 
they being [ any of claims 8-12 1 and the thickness of said etching stop layer being narrower 
than twice, and forming the width of face of the slot concerned at the process which forms said 
slot. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention constitutes a part of nozzle orifice which carries out the 
regurgitation of the ink droplet, and pressure generating room open for free passage from a 
diaphragm, prepares a piezoelectric device through this diaphragm, and relates to an ink jet type 
recording device at the ink jet type recording head which makes an ink droplet breathe out with 
the variation rate of a piezoelectric device, and its manufacture approach list. 
[0002] 

[Description of the Prior Art] A part of nozzle orifice which carries out the regurgitation of the 
ink droplet, and pressure generating room open for free passage are constituted from a 
diaphragm, and two kinds are put in practical use by the ink jet type recording head which makes 
this diaphragm transform by the piezoelectric device, and the ink of a pressure generating room 
is pressurized [ recording head ] t and makes an ink droplet breathe out from a nozzle orifice 
although the piezoelectric device used what used the electrostrictive actuator in the 
longitudinal-oscillation mode elongated and contracted, and the electrostrictive actuator in 
flexurally oscillating mode for shaft orientations. 

[0003] The former can change the volume of a pressure generating room by making the end face 
of a piezoelectric device contact a diaphragm, and while the fabrication of the head suitable for 
high density printing is possible, a piezoelectric device is made in agreement with the array pitch 
of a nozzle orifice, the difficult process of carving in the shape of a ctenidium, and the activity 
which positions the piezoelectric device which was able to be carved in a pressure generating 
room, and is fixed are needed, and it has the problem that a production process is complicated. 
[0004] On the other hand, the green sheet of piezoelectric material is stuck according to the 
configuration of a pressure generating room, a certain amount of area is needed for a diaphragm 
at the comparatively easy process of calcinating this, on the relation using flexural oscillation of 
what can fix a piezoelectric device, and the latter has the problem that a high density array is 
difficult. 

[0005] On the other hand, that the inconvenience of the latter recording head should be 
canceled, what formed the piezoelectric device so that might continue on the surface of 
[ whole ] a diaphragm, a uniform piezoelectric-material layer might be formed with a membrane 
^ formation technique, this piezoelectric-material layer might be carved into the configuration 
corresponding to a pressure generating room by the lithography method and it might become 
independent for every pressure generating room is proposed so that JP,5-286131,A may see. 
[0006] There is an advantage it not only can fix a piezoelectric device by the simple technique of 
the lithography method precisely, but that the activity which sticks a piezoelectric device on a 
diaphragm becomes unnecessary according to this, and can make thickness of a piezoelectric 
device thin and high-speed actuation is attained. 
[0007] 

[Problem(s) to be Solved by the Invention] With the piezoelectric device of a passage formation 
substrate, by performing anisotropic etching selectively, such a pressure generating room of an 
ink jet type recording head penetrates a passage formation substrate, and is formed until it 
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results [ from the field of an opposite hand ] in a diaphragm. 

[0008] When this anisotropic etching is performed by the wet etching using an alkali water 
solution, there is a problem of this alkali water solution or an etching resultant penetrating a 
diaphragm at the terminal point of etching, and giving a damage to a piezoelectric device. 
[0009] Moreover, when it etches by dry etching, the terminal point of etching does not become 
settled but there is a problem that control of the width of face by the side of the diaphragm of a 
pressure generating room is difficult, and cannot form a pressure generating room with high 
degree of accuracy. 

[0010] Furthermore, in such an ink jet type recording head, in order to form a pressure 
generating room by etching after forming a piezoelectric device, the location by the side of the 
diaphragm of a pressure generating room is not stabilized by the variation in the plumbness of a 
pressure generating room. For this reason, a relative location precision of a piezoelectric device 
and a pressure generating room becomes low, and there is a problem that an ink regurgitation 
property and stability are low. 

[0011] In view of such a situation, this invention makes it a technical problem to provide with an 
ink jet type recording device the ink jet type recording head which improved an ink regurgitation 
property and stability, and its manufacture approach list while being equipped with a reliable 
piezoelectric device. 
[0012] 

[A means to solve invention] The passage formation substrate which consists of a silicon single 
crystal substrate with which the pressure generating room which the 1st mode of this invention 
which solves the above-mentioned technical problem opens for free passage to a nozzle orifice 
was formed, In the ink jet type recording head possessing the piezoelectric device of this 
passage formation substrate which is from a bottom electrode, a piezo electric crystal layer, and 
a top electrode on a field side through a diaphragm on the other hand While covering a 
longitudinal direction, preparing width-of-face Hirobe with wide width of face in said diaphragm 
side of said pressure generating room, covering the crosswise both sides of said width-ofHace 
Hirobe of said passage formation substrate at the longitudinal direction of the width-of-face 
Hirobe concerned and having a slot It is in the ink jet type recording head characterized by 
preparing the etching stop layer which forms the crosswise side face of said width-of-face 
Hirobe in this slot, and regulates etching of the cross direction of said pressure generating room. 

[0013] In this 1st mode, an etching stop layer can prescribe easily and certainly the width of 
face of width-of-face Hirobe of a pressure generating room, and a pressure generating room can 
be formed in high degree of accuracy. 

[0014] The 2nd mode of this invention is in the ink jet type recording head characterized by said 
etching stop layer having insulation in the 1st mode. 

[001 5] In this 2nd mode, the fault current to the ink of the pressure generating interior of a room 
can be prevented by using for an etching stop layer the member which has insulation. 
[0016] The 3rd mode of this invention has said etching stop layer in the ink jet type recording 
head characterized by being formed by the same member as said some of diaphragms in the 
mode of the 1 st or 2. 

[0017] In this 3rd mode, a production process can be simplified by forming an etching stop layer 
at some diaphragms. 

[0018] The 4th mode of this invention is in the ink jet type recording head characterized by said 

etching stop layer consisting of silicon oxide in which 1-3rd modes. 

[0019] In this 4th mode, an etching stop layer can be formed easily and certainly. 

[0020] the 5th mode of this invention — which 1-4th voice — it sets like and the width of face 

of said slot is in the ink jet type recording head characterized by the thickness of said etching 

stop layer being narrower than twice, and being formed. 

[0021] In this 5th mode, an etching stop layer can be certainly formed in a slot. 
[0022] The 6th mode of this invention is in the ink jet type recording head characterized by the 
thing of said pressure generating room for which said diaphragm side is formed of anisotropy dry 
etching at least in which 1-5th modes. 
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[0023] Ira this 6th mode, the damage to the piezoelectric device by the etching water solution 
and the etching resultant can be prevented certainly, and a pressure generating room can be 
formed in high degree of accuracy. 

[0024] The 7th mode of this inversion is in the Inkjet type recording device characterized by 
providing the ink jet type recording head of which 1-6th modes. 

[0025] In this 7th mode, the ink jet type recording device which improved the ink regurgitation 
property is realizable. 

[0026] The passage formation substrate which consists of a silicon single crystal substrate with 
which the pressure generating room which the 8th mode of this invention opens for free passage 
to a nozzle orifice is formed, In the manufacture approach of an ink jet type recording head of 
having the piezoelectric device which consists of the bottom electrode which consists of a thin 
film of this passage formation substrate formed in the field side by membrane formation and the 
lithography method through the diaphragm on the other hand, a piezo electric crystal layer, and a 
top electrode The process which covers a longitudinal direction and forms a slot in the 
crosswise both sides of the field where said pressure generating room is formed in a field on the 
other hand of said passage formation substrate, The process which forms the etching stop layer 
which regulates etching of said passage formation substrate in this slot, Said diaphragm is 
minded in the one direction of said passage formation substrate. Said bottom electrode, a piezo 
electric crystal layer, and a top electrode one by one A laminating and the process which carries 
out patterning and forms said piezoelectric device, It is in the manufacture approach of the ink 
jet type recording head characterized by having the process of said passage formation substrate 
which removes until said etching stop layer exposes said diaphragm side by anisotropy dry 
etching at least, and forms said pressure generating room. 

[0027] Etching of the cross direction by the side of the diaphragm of a pressure generating room 
can be easily controlled by this 8th mode, and a pressure generating room can be formed in high 
degree of accuracy in it. 

[0028] In the 8th mode, at the process which forms said pressure generating room, the 9th mode 
of this invention is in the manufacture approach of the ink jet type recording head characterized 
by forming said pressure generating room by performing anisotropy dry etching, after carrying 
out anisotropy wet etching of said passage formation substrate. 

[0029] In this 9th mode, by forming a pressure generating room by anisotropy wet etching and 
anisotropy dry etching, etching time can be shortened and a manufacturing cost can be reduced. 

[0030] The 10th mode of this invention is in the manufacture approach of the ink jet type 
recording head characterized by said etching stop layer having insulation in the mode of the 8th 
or 9. 

[0031] In this 10th mode, the fault current to the ink of the pressure generating interior of a 
room can be prevented by using for an etching stop layer the member which has insulation. 
[0032] The 1 1th mode of this invention has said etching stop layer in the manufacture approach 
of the ink jet type recording head characterized by being formed with the same ingredient as said 
some of diaphragms in which 8~10th modes. 

[0033] In this 1 1th mode, a production process can be simplified by forming an etching stop layer 
with the same ingredient as some diaphragms. 

[0034] The 12th mode of this invention is in the manufacture approach of the ink jet type 
recording head characterized by said etching stop layer consisting of silicon oxide in which 8- 
1 1th modes. 

[0035] In this 12th mode, an etching stop layer can be formed easily and certainly. 
[0036] the 13th mode of this invention — which 8-1 2th voice — it sets like and is in the 
manufacture approach of the ink jet type recording head characterized by the thickness of said 
etching stop layer being narrower than twice, and forming the width of face of the slot concerned 
at the process which forms said slot. 

[0037] In this 13th mode, an etching stop layer can be certainly formed in a slot. 
[0038] 

[Embodiment of the Invention] This invention is explained at a detail based on an operation 
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gestalt below. 

[0039] (Operation gestalt 1) Drawing 1 is the decomposition perspective view showing the ink jet 
type recording head concerning the operation gestalt 1 of this invention, drawing 2 (a) is the 
sectional view of the side-by-side installation direction of the pressure generating room of an ink 
jet type recording head, and (b) is the A-A' sectional view of (a). 

[0040] The passage formation substrate 10 consists of a silicon single crystal substrate of field 
bearing (110) with this operation gestalt so that it may illustrate. One field of the passage 
formation substrate 1 0 turns into an effective area, and the elastic membrane 50 of the pressure 
generating room 12 which constitutes a field on the other hand is formed in the field of another 
side. 

[0041] In addition, elastic membrane 50 is constituted from the 1st elastic membrane 51 which is 
formed on the passage formation substrate 1 0 and consists of diacid-ized silicon (Si02), and the 
2nd elastic membrane 52 which is formed on this 1st elastic membrane 51, and consists of a 
zirconium dioxide (Zr02) by this operation gestalt. Of course, elastic membrane 50 is not 
necessarily limited to what consists of two or more layers. 

[0042] It is formed in this passage formation substrate 10 of anisotropic etching, and the 
pressure generating room 12 divided by two or more septa 1 1 is installed crosswise [ that ]. 
Moreover, width-of-face Hirobe 15 who spread crosswise [ of the pressure generating room 12 ] 
is formed in the elastic membrane 50 side of each pressure generating room 12 along with the 
longitudinal direction by performing anisotropy dry etching. 

[0043] The longitudinal direction of the pressure generating room 12 is covered, the slot 16 is 
established in the passage formation substrate 10 of the field corresponding to the crosswise 
both sides of this width-of-face Hirobe 15, and the etching stop layer 110 is formed in this slot 
16. And the crosswise side face of width-ofHace Hirobe 15 is formed by this etching stop layer 
110. 

[0044] Here, the pressure generating room 12 which has width-ofHace Hirobe 15 is formed by 
carrying out anisotropy dry etching until the part is formed and the etching stop layer 1 10 is 
exposed after that by [ of the passage formation substrate 10 ] on the other hand carrying out 
anisotropy wet etching from a field to about 50 elastic membrane. 

[0045] When the etching stop layer 110 forms the pressure generating room 12 in the passage 
formation substrate 10 by anisotropy dry etching, it is for regulating the breadth of etching of the 
cross direction of width-o^face Hirobe 15 of the pressure generating room 12. That is, etching 
stops substantially by etching the passage formation substrate 10 until the etching stop layer 
110 is exposed. In addition, when the ingredient of the etching stop layer 110 was an ingredient 
which has insulation and is not etched by anisotropy dry etching, it used a part of 1st elastic 
membrane 51 as the etching stop layer 1 10 by laying underground the 1st elastic membrane 51 
which consists of diacid-ized silicon which was not limited especially, for example, was prepared 
in the passage formation substrate 10 with this operation gestalt in a slot 16. 
[0046] Thus, the etching stop layer 110 is formed in the passage formation substrate 10, and by 
this etching stop layer 110, by specifying the width of face of width-o^face Hirobe 1 5 of the 
pressure generating room 12, even if the location by the side of the elastic membrane 50 of the 
pressure generating room 12 is not stabilized by the variation in the plumbness of the pressure 
generating room 12, the permissible dose of gap of the relative location of a piezoelectric device 
* can be enlarged. 

[0047] Moreover, the protective coat 55 which consists of a diacid-ized silicon layer is formed in 
the front face by the side of the effective area of the passage formation substrate 1 0 by 
oxidizing thermally the front face of the passage formation substrate 10. Moreover, on this 
protective coat 55, the nozzle plate 20 in which the nozzle orifice 21 was drilled has pasted up 
through adhesives, a heat joining film, etc. In addition, a nozzle plate 20 consists of the glass 
which thickness is 0.1 -1mm, and coefficient of linear expansion is 300 degrees C or less, for 
example, is 2.5-4.5 [x10-6/degree C], single crystal silicon, stainless steel, or stainless steel 
(SUS). A nozzle plate 20 also achieves the duty of the back up plate which protects the passage 
formation substrate 10 which consists the whole surface of the passage formation substrate 10 
of a bonnet and a silicon single crystal substrate extensively in respect of one side from an 
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impact or external force. 

[0048] Furthermore, the pressure generating room 12 and the common ink room 31 mentioned 
later are opened for free passage through the ink feed hopper 22 formed in the location 
corresponding to the end section of each pressure generating room 12 of a nozzle plate 20, and 
ink is supplied to each pressure generating room 12 from the common ink room 31 through this 
ink feed hopper 22. 

[0049] Moreover, from the edge of the passage formation substrate 1 0 of a nozzle plate 20, in 
the projecting field, the ink inlet 23 which receives the ink supply from the outside penetrates in 
the thickness direction, and is established in the common ink room 31. 
[0050] The ink room formation substrate 30 and the ink room side plate 40 which form the 
common ink room 31 in the field corresponding to the ink feed hopper 22 and the ink inlet 23 on 
such a nozzle plate 20 are joined. 

[0051] The ink room formation substrate 30 forms the peripheral wall of the common ink room 
31, pierces the stainless plate of proper thickness according to nozzle numerical aperture and an 
expulsion-of-an-ink-droplet frequency, and is created. With this operation gestalt, thickness of 
the ink room formation substrate 30 is set to 0.2mm. 

[0052] The ink room side plate 40 consists of a stainless steel substrate, and constitutes one 
wall surface of the common ink room 31 from one field. Moreover, the thin wall 41 is formed in 
the ink room side plate 40 by forming crevice 40a in a part of field of another side by half 
etching. This thin wall 41 is for absorbing the nozzle orifice 21 generated in the case of expulsion 
of an ink droplet, and the pressure which goes to an opposite hand, and it prevents that an 
unnecessary forward or negative pressure joins other pressure generating rooms 1 2 via the 
common ink room 31. 

[0053] Here, the magnitude of the pressure generating room 12 which gives an expulsion-of-an- 
ink-droplet pressure to ink, and the magnitude of the nozzle orifice 21 which carries out the 
regurgitation of the ink droplet are optimized according to the amount of the ink droplet which 
carries out the regurgitation, regurgitation speed, and a regurgitation frequency. For example, 
when recording 360 ink droplets per inch, it is necessary to form a nozzle orifice 21 with a 
sufficient precision with a dozens of micrometers diameter. 

[0054] On the other hand, on the elastic membrane 50 prepared in the passage formation 
substrate 10, laminating formation is carried out in the process which thickness mentions 
[ thickness ] later with the bottom electrode layer 60 which is about 0.2 micrometers, and the 
electrode layer 80 when it is about 0.1 micrometers mentions [ the piezo electric crystal layer 70 
which is about 1 micrometer, and thickness ] later, and the piezoelectric device 300 is 
constituted. Here, a piezoelectric device 300 says the bottom electrode layer 60, the piezo 
electric crystal layer 70, and the part containing the top electrode layer 80. Generally, one 
electrode of the piezoelectric devices 300 is used as a common electrode, every pressure 
generating room 12, patterning of the electrode and the piezo electric crystal layer 70 of another 
side is carried out, and they are constituted. And it consists of one of the electrodes and the 
piezo electric crystal layers 70 by which patterning was carried out here, and the part which a 
piezo-electric distortion produces by impression of the electrical potential difference to two 
electrodes is called piezo electric crystal active section. Although the bottom electrode layer 60 
considers as the common electrode of a piezoelectric device 300 and the top electrode layer 80 
* . is used as the individual electrode of a piezoelectric device 300 with this, operation gestalt, it is 
convenient even if it makes this into reverse on account of an actuation circuit or wiring. In the 
case of which, the piezo electric crystal active section will be formed for every pressure 
generating room. Moreover, the diaphragm which a variation rate produces by actuation of a 
piezoelectric device 300 and the piezoelectric device 300 concerned is set, and an 
electrostrictive actuator is called here. In addition, although elastic membrane 50 and the bottom 
electrode layer 60 act as a diaphragm, you may make it a bottom electrode layer serve as elastic 
membrane in the example mentioned above. 

[0055] Moreover, the electrode layer 80 when it is the individual electrode of a piezoelectric 
device 300 is connected with external wiring which is not illustrated through the lead electrode 
90 installed on elastic membrane 50 near the longitudinal direction end section of a piezoelectric 
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device 300. 

[0056] Such an ink jet type recording head of this operation gestalt Ink is incorporated from the 
ink inlet 23 linked to the external ink supply means which is not illustrated. After filling the 
interior with ink until it results [ from the common ink room 31 ] in a nozzle orifice 21, By 
impressing an electrical potential difference between the bottom electrode layer 60 of each 
corresponding to the pressure generating room 1 2, and the top electrode layer 80, and carrying 
out deflection deformation of elastic membrane 50, the bottom electrode layer 60, and the piezo 
electric crystal layer 70 according to the record signal from the actuation circuit of the exterior 
which is not illustrated The pressure in each pressure generating room 12 increases, and an ink 
droplet carries out the regurgitation from a nozzle orifice 21. 

[0057] Here, the manufacture approach of such an ink jet type recording head is explained to a 
detail. In addition, drawing 3 - drawing 5 are the sectional views of the side-by-side installation 
direction of a pressure generating room showing the manufacture approach of an ink jet type 
recording head. 

[0058] First, as shown in drawing 3 (a), the wafer of the silicon single crystal substrate used as 
the passage formation substrate 10 is oxidized thermally with about 1100-degree C diffusion 
furnace, on the other hand, while forming mask 51 A of the passage formation substrate 10 which 
becomes a field from diacid-ized silicon, patterning is carried out and opening 16a is formed. 
Moreover, the protective coat 55 which consists of diacidHzed silicon is simultaneously formed 
in an another side side. 

[0059] Next, as shown in drawing 3 (b), a slot 16 is formed in the passage formation substrate 10 
by anisotropic etching by using as a mask pattern mask 51 A in which opening 16a was formed. 
[0060] In addition, any of anisotropy wet etching and anisotropy dry etching are sufficient as 
anisotropic etching, and it is not limited to anisotropic etching. 

[0061] Next, as shown in drawin g 3 (c), on the other hand, the 1st elastic membrane 51 of the 
passage formation substrate 10 which consists of diacid-ized silicon is formed in a field by 
oxidizing the passage formation substrate 10 thermally again. At this time, the etching stop layer 
110 which consists of diacidHzed silicon is formed in a slot 16 by continuing and forming the 1st 
elastic membrane 51 in the front face in a slot 16. 

[0062] in addition, the 1st elastic membrane 51 — the front face of the passage formation 
substrate 10 — abbreviation — since it is formed by uniform thickness, in order to lay the 1st 
elastic membrane 51 underground in a slot 16, it is desirable for the thickness of the 1st elastic 
membrane 51 to be narrower than twice, and to form the width of face of a slot 16. Thereby, the 
1st elastic membrane 51 can be certainly laid underground in a slot 16. 
[0063] moreover, although formed with this operation gestalt by oxidizing thermally the 1st 
elastic membrane 51 and protective coat 55, it limits to this — not having — for example, a 
TEOS-CVD method — 350 degrees C - 500 degrees C — you may make it form at low 
temperature comparatively Moreover, although the 1st elastic membrane 51 in a slot 16 was 
used as the etching stop layer 1 10 by continuing and forming the 1st elastic membrane 51 in the 
front face in a slot 1 6 After not being limited to this, for example, forming an etching stop layer 
by another member in the 1st elastic membrane 51 in a slot 16, you may make it form the 1st 
elastic membrane 51 on the front face of the passage formation substrate 10, and an etching 
stop layer. Of course, you may make it the 1st elastic membrane 51 prepare the etching stop 
layer of the same ingredient as the 1st elastic membrane 51 at another process. 
[0064] Next, as shown in drawing 3 (d), it continues on the 1st elastic membrane 51, and the 2nd 
elastic membrane 52 is formed. For example, with this operation gestalt, the 2nd elastic 
membrane 52 which oxidizes thermally with a 500-1 200-degree C diffusion furnace, and consists 
of a zirconium dioxide is formed after forming a zirconium layer on the 1st elastic membrane 51. 
And these 1st elastic membrane 51 and the 2nd elastic membrane 52 turn into elastic membrane 
50. 

[0065] In addition, with this operation gestalt, since a part of 1st elastic membrane 51 is used for 
the etching stop layer 110 and it was made for the 1st elastic membrane 51 to lay underground 
to the front face of the passage formation substrate 10 in a slot 16, as for the 2nd elastic 
membrane 52, the front face becomes abbreviation flatness. 
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[0066] Next, as shown in drawing 4 (a), while continuing and forming the bottom electrode layer 
60 in the whole surface by sputtering at the elastic membrane 50 side of the passage formation 
substrate 10, patterning is carried out to a predetermined configuration. As an ingredient of the 
bottom [ this ] electrode layer 60, platinum, iridium, etc. are suitable. The below-mentioned piezo 
electric crystal layer 70 which this forms with the sputtering method or a sol-gel method is 
because it is necessary to make it calcinate and crystallize at the temperature of about 600- 
1000 degrees C under an atmospheric-air ambient atmosphere or an oxygen ambient atmosphere 
after membrane formation. That is, when conductivity must be able to be held under such an 
elevated temperature and an oxidizing atmosphere and titanic-acid lead zirconate (PZT) is 
especially used as a piezo electric crystal layer 70, as for the ingredient of the bottom electrode 
layer 60, it is desirable for there to be little conductive change by diffusion of lead oxide, and 
platinum and iridium are suitable for it from these reasons. 

[0067] Next, as shown in drawing 4 (b), while forming the piezo electric crystal layer 70 and the 
top electrode layer 80, only the piezo electric crystal layer 70 and the top electrode layer 80 are 
etched, and patterning of a piezoelectric device 300 is performed. 

[0068] With this operation gestalt, spreading desiccation was carried out, the so-called sol which 
dissolved and distributed the metal organic substance at the catalyst was gelled, and this piezo 
electric crystal layer 70 was formed using the so-called sol-gel method which obtains the piezo 
electric crystal layer 70 which consists of a metallic oxide by calcinating at an elevated 
temperature further. As an ingredient of the piezo electric crystal layer 70, when the ingredient 
of a PZT system uses it for an ink jet type recording head, it is suitable. In addition, especially 
the membrane formation approach of this piezo electric crystal layer 70 is not limited, for 
example, may form membranes with spin coat methods, such as the sputtering method or the 
MOD method (organic metal heat spreading part solution method). 

[0069] Moreover, the approach of crystallizing at low temperature with the high voltage approach 
in the inside of an alkali water solution after forming the precursor film of titanic-acid lead 
zirconate by the sol-gel method, the sputtering method, or the MOD method may be used. 
[0070] Furthermore, the top electrode layer 80 can use a metal, a conductive oxide, etc. of 
many, such as aluminum, gold, nickel, and platinum, that what is necessary is just a conductive 
high ingredient. With this operation gestalt, platinum is formed by sputtering. 

[0071] Next, as shown in drawing 4 (c), while continuing all over the passage formation substrate 
10 and forming the lead electrode 90, patterning is carried out every piezoelectric device 300. 
[0072] The above is a film formation process. Thus, after performing film formation, the pressure 
generating room 12 is formed by anisotropic etching. 

[0073] First, as shown in drawing 5 (a), opening 55a is formed in the field in which the pressure 
generating room 12 of the protective coat 55 formed in the opposite hand is formed by 
patterning in the piezoelectric device 300 of the passage formation substrate 10. 
[0074] Next, as shown in drawing 5 (b), crevice 12a which becomes a part of pressure generating 
room 12 by anisotropy wet etching by using as a mask pattern the protective coat 55 in which 
opening 55a was formed is formed. 

[0075] Crevice 12a of the predetermined depth is formed in this anisotropy wet etching, without 
penetrating the passage formation substrate 10 by carrying out half etching. For this reason, the 
alkali water solution or etching resultant used for anisotropy wet etching penetrates elastic 
'membrane 50, and a damage is not given to a piezoelectric device 300. 

[0076] Next, as shown in drawing 5 (c), the pressure generating room 12 is formed by performing 

anisotropy dry etching succeeding crevice 12a formed by anisotropy wet etching. 

[0077] Although it etches in this anisotropy dry etching until it reaches the 1st elastic membrane 

51, as for anisotropy dry etching, a terminal point cannot become settled easily, that width of 

face spreads along with the 1st elastic membrane 51, and, as for the pressure generating room 

12, width-of-face Hirobe 15 is formed. At this time, when the etching stop layer 110 prepared in 

the slot 16 is exposed, crosswise etching stops substantially. Thereby, width-of-face Hirobe 15 

who spread crosswise [ of the pressure generating room 12 ] can be formed in the elastic 

membrane 50 side of the pressure generating room 12 by predetermined width of face. 

[0078] In addition, when about 0.5 micrometers or more of depth of a slot 16 form the pressure 
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generating room 12 by anisotropy dry etching, there should just be in the depth of extent which 
does not spread more than the etching stop layer 110 prepared in the width-of-face Hirobe 15 
fang-furrow section 1 6 prepared in the elastic membrane 50 side. 

[0079] Thereby, even if the location by the side of the diaphragm of the pressure generating 
room 12 is not stabilized by the variation in the plumbness of the pressure generating room 12, 
the etching stop layer 110 can be formed and the permissible dose of gap of the relative location 
of a piezoelectric device 300 and the pressure generating room 1 2 can be enlarged by specifying 
the width of face of width-of-face Hirobe 1 5 of the pressure generating room 1 2. 
[0080] Thus, the 1st elastic membrane 51 is laid underground to the front face of the passage 
formation substrate 10 in a slot 16, and it was made for the front face of the 2nd elastic 
membrane 52 to become abbreviation flatness with this operation gestalt using the some 
ingredients 51 same in the etching stop layer 110 as the 1st elastic membrane 51, i.e., the 1st 
elastic membrane. For this reason, it can prevent that elastic membrane 50 is destroyed, without 
stress concentrating according to deformation of a piezoelectric device 300. 
[0081] Moreover, the damage to a piezoelectric device 300 can be certainly prevented by 
forming the elastic membrane 50 side of the pressure generating room 12 by anisotropy dry 
etching, and forming an opening side by anisotropy wet etching. In addition, you may make it the 
pressure generating room 12 form the pressure generating room 12 only by anisotropy dry 
etching that the elastic membrane 50 side should just be formed of anisotropy dry etching at 
least. 

[0082] By such a series of film formation and anisotropic etching, much chips are simultaneously 
formed on one wafer, and it divides after process termination every passage formation substrate 
10 of one chip size as shown in drawing 1 . And sequential adhesion of a nozzle plate 20, the ink 
room formation substrate 30, and the ink room side plate 40 is carried out, and it unites with the 
divided passage formation substrate 1 0, and considers as an ink jet type recording head 
[0083] (Other operation gestalten) Although 1 operation gestalt of this invention was explained 
above, the fundamental configuration of an ink jet type recording head and its manufacture 
approach is not limited to what was mentioned above. 

[0084] The ink jet type recording head of the operation gestalt 1 mentioned above constitutes 
some recording head units possessing an ink cartridge etc. and ink passage open for free 
passage, and is carried in an ink jet type recording device. Drawing 6 is the schematic diagram 
showing an example of the ink jet type recording device. 

[0085] As shown in drawi ng 6 , the carriage 3 which was formed removable and carried these 
recording head units 1A and 1B is formed free [ shaft-orientations migration on the carriage 
shaft 5 with which cartridge 2A and 2B from which the recording head units 1A and 1B which 
have an ink jet type recording head constitute an ink supply means were attached in the body 4 
of equipment ]. These recording head units 1 A and 1B shall carry out the regurgitation of a black 
ink constituent and the color ink constituent, respectively, for example. 

[0086] And the carriage 3 carrying the recording head units 1A and 1B is moved in accordance 
with the carriage shaft 5 by being transmitted to carriage 3 through two or more gearings and 
timing belts 7 which the driving force of a drive motor 6 does not illustrate. On the other hand, 
along with carriage 3, the platen 8 is formed in the body 4 of equipment. Record sheet S which is 
record media, such as paper to which can rotate now with the driving force of the paper feed 
motor which is not illustrated, and paper was fed with the feed roller etc., winds this platen 8 
around a platen 8, it is hung, and is conveyed. 
[0087] 

[Effect of the Invention] As explained above, according to this invention, by preparing width-of- 
face Hirobe and preparing the etching stop layer which regulates the breadth of the crosswise 
both sides of width-of-face Hirobe to a passage formation substrate in the diaphragm side of a 
pressure generating room, an etching stop layer can prescribe the width of face of the cross 
direction by the side of the diaphragm of a pressure generating room, a pressure generating room 
can be formed in high degree of accuracy, and an ink regurgitation property and stability can be 
improved. Moreover, by such manufacture approach of a pressure generating room, the 
piezoelectric device whose dependability improved can be formed according to the thing of a 
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pressure generating room for which a diaphragm side is formed by anisotropy dry etching at 
least, without giving a damage to a piezoelectric device. 
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* * NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

- LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the ink jet type recording head concerning the operation 
gestalt 1 of this invention. 

[Drawing 2] It is the sectional view of the ink jet type recording head concerning the operation 
gestalt 1 of this invention, and (a) is the sectional view of the longitudinal direction of a pressure 
generating room, and (b) is the A-A' sectional view of (a). 

[Drawing 3] It is the sectional view of the side-by-side installation direction of a pressure 
generating room showing the manufacture approach of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 4] It is the sectional view of the side-by-side installation direction of a pressure 
generating room showing the manufacture approach of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 5] It is the sectional view of the side-by-side installation direction of a pressure 
generating room showing the manufacture approach of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawin gjj] It is the schematic diagram of the ink jet type recording device concerning 1 
operation gestalt of this invention. 
[Description of Notations] 

10 Passage Formation Substrate 
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1 2 Pressure Generating Room 
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20 Nozzle Plate 

21 Nozzle Orifice 

22 Ink Feed Hopper 

23 Ink Inlet 

30 Common Ink Room Formation Substrate 

31 Common Ink Room 
40 Ink Room Side Plate 

. 50 Elastic Membrane 

51 1st Elastic Membrane 

52 2nd Elastic Membrane 
55 Protective Coat 

60 Bottom Electrode Layer 

70 Pi ezo Electric Crystal Layer 

80 Top Electrode Layer 

90 Lead Electrode 

1 10 Etching Stop Layer 
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loTMf^Iiia^ j»SBi'6rt^*i<05»ttK 
5 i Sr^y^:^* h yyjf i i oi Lfc*s, rftKH 
Wx.ff, ««8i 6W:SiwM5 l fctt 

tt*5 l S:R»t5J:5lcLrtJ:v\ #J8fe, Il(Oj|tt 40 

[0 0 6 4] 0 3 (d) iC^i-ipfC, Sl<7)# 

ttl5lii:ioT, JB2WJW4BI5 2*r»jaM-5. #J 

^i^M, 5 0 0-1 2 0 0WWT'i8ft 

J*1-a. *t LT, rttbmi ^fflRS 1 iJ|S2ttWtt 
15 2 t^5*ttS!5 0i^So 
[0 0 6 5 ] 4*5, *HJj6?gffiT*tt, lyfy^hy 50 
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1 0fc|SiG>JM4K5 10>-»*JBi*-c, SSfll 

[0 0 6 6] jfclc, 0 4 (a) ^-fj: ? |C, 
^-^ftT*Bti-5«i«<Offia#:Ji7 Oft, /£R£K: 

*ft*ffi«TXttR*#H«T"C 6 0 0-100 ots 
h 0 -ftefrh, 71S*6 0O|flS[tt % rw±54iS 
SI:, J±SftS7 o fc Ltf^y»^U3y»j& (pz 

t) ^ffl^fci^cft mkf&<otemztz>mm&<o& 

[0 0 6 7] @4 (b) ffimfrS 

7 0 &tf±«ffiR 8 0 5 £ *{Cj±m#Ji 7 0S 

tf±«;ffiR8 O^Sr^yf-^^LTE**^ 3 0 0(£> 

[0 0 6 8] r OERftR 7 0 Mt % «;Ltf , 43BH$ft 

tt, P Z TIWMW ^ h*E«k^!/ KKft 

jfeXflMODffi (*«4«SRi»*»»S) ^(D^t 0 ^^ 
[0 0 6 9] ^-ir>SX^^^l)yfS 

[0 0 7 0] ^bt:, ±tffi!8 0lt 
^T*fctttfJ:<, T/U^^^A, ^ x =y-Jr/K fi4« 

[0 0 7 1 ] 04 (c) ^^-Ti 5fc % y- k« 

\z s #BES*^3 0 0S{:/^-^>^f5o 
[0 0 7 2] B±*«»J*^n-fc^-C*)S. ^^<t9(- 

[0 0 7 3] S-f, 0 5 (a) KSi-iifc, flEK^A 

i ocoi±m«^3 o o tttR»«tc»jss;snfc«a 

15 5(OJE/3***l 2iS**Stb51BieC/-?^--^ 



* 
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[0 0 7 4] 0 5 (b) iC^-fJ;?^ WP5 5 

2 a&J8f&+Z> Q 

[0 0 7 5] 5/ K^iy^^-m, z^- 

ffm^T- 3 0 0 £ i«ftV\ 

[0 0 7 61 W:, 85 (c) tSt£5fc, 

2*r»j*-ra. 

[0 0 7 7] r^gMfe Vy><^y3->yx+\$, % 1 CD 
ttfSl<DiW4Bt5 lfc»oT-t(0«ASjS:«So-C«i2:«l 

Yy-fmi i oa5*iiisnfci*jfe-e*B*iRi<o 

1 2 0>3M£I»5 OfflM, J±^£^l 2 0iffi;frft£j£# 

[0 0 7 8] 4*5, ffffil 6<7>a8£f4 % Btl^mi 2 

5 0«fcRttfeixfc«J2;jei 5#«ai 6rtKlR»te>iX 

0. 5/imS*£il±*>iX«av^ 
[0 0 7 9] rjxfci 9 > i±^)^i^ 1 2 (DSgjgtfV* 

4<tt, h-^ll 1 O^Rtt, JEE2)5*r 

££l 2<7)tlJ£ggi 5<7>(BS:a3t1-5r £T\ JE««^ 
3 0 0 £ JE 1 2 £ ©ftJtttftttlOX UtOffS 

[0 0 8 0] r<0«fc5H % ***«tt-Ctt, xyfy^ 

* h77 p H l 0f:Si^Sttl5 l £|!3-<Dfll5K + 

l-Sg i <o#fflH 5 l asftBJEM&StE l 0 <D*ffii -e«K 
£ftT3!2?)Pffl85 2©*ffi*s»Tfflfc45J: 5 Kb 

fc 0 z<Dit#>* fftif 3oo«i;±otiSWi 

[0 0 8 1 ] 2(7)#tt^5 Offl^ft 

^3 0 0^y^-^Sr»IUiK±-e*5o JE^J 
3l£^l 2Ht/>4<4:t?WtBt5 0«iS**ttK7>f^ 

£^1 2«r**ttK9-< ^-y^^^^T^^i-Sct 5 
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[0 0 8 2] r^i5 4-»©K»rilAV**tt3:y^ 

[0 0 8 3] (ttoxjfestt) ^wm-mm 

[0 0 8 4] ±iELfcSIJ6JKffilO>r hitlB 

[0 0 8 5] H 6 (C^i" ±.5 M> -Y V* 7 h^ffi^ 
KSrlftaiEft^y K«y h 1 AJktfl BI4, >T 

20 K^teicRtf-iotu zmzm^y k^-=7 k i Axt/i 

ttfc** y 7 v/tt5{c$4*[p3#if)g^E^IS:^btLT^ 
5 0 r<B|B»^7 K^-7 h 1 ARXfl Bit Mitf, 

[0 0 8 6] -5: LT, iEft^e-^ 6 OBB**SH* 

v^*o#**5<ti5^>r ^ >^-<yu h 7 ^Lt^t y 

t>*l B^^icL^c^^ y r^3l^t y 5/^$H5K«So 
30 T^K^tl^o — Sl*#4ttt*f y 3/ ^3^fB 

[0 0 8 7] 

t Stt&ffll S: S^tt K 9 4 = y * > 9\c J: «9 5 r 
[lilffi^ffi^^^] 

50 K^*4ffi@T**>5 0 
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fa(ommm. (b) a ( a ) <da-a' mmmx*hz> 0 

[03] **WOHJ6JBlBiKfil5>f ^^ay NS;|5 

[84] JttHOltiratt 1 £fli£<< V9*J=.y hStB 

[0 5 ] *&w<n>%mm i >^ v h&m io 
[06] *«w<o-itjitj!?iifc«5-r h&m 

[«F*©1M1] 

l 0 iCIHBASfi 
l 1 Rifi 

1 2 BE**££ * 



[mi] 
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* 1 5 

1 6 

2 0 /X/lz/U-h 
2 1 y Xyl/Bfi P 

2 2 4>?W&Q 

2 3 ^y^AP 

3 o *ii-r y^lMiS 

3 1 *ffi>fv*M 

4 0 -O^flJlg 

5 0 

5 1 * 1 <d5*«eBI 

5 2 I2 0#ffi 

5 5 

6 0 TSffiR 

7 o am^s 

8 o ±mmm 
90 y — kws 

1 1 0 ^- yj-lstf* h s/7"JI 

[02] 
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